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^f&i!^£^T^$ijU^f *i&*°'J ^l/^WTgli, 10 0-200 
< C<7)iEB-C& <9 , ffiKiil 2 0-1 7 0°C<7)iEB-e&<5>o Tg7$ ? l 0 0 X:J^JL 

&o Tg^2 0 0Wt^tLli\ # ^:'^M3l$o¥ffi^fc^:£7H§£*^ 

[0 0 5 5] 

mutf*) f? >mmi*. ^^^>&mm^2. 5-6. ommo i/ g ^i 

L<, 3. 0-4. 5mmo 1 / g "C $> & Z. £ 2 b IZft £ 
L^o Vl>?>mmm&2. 5mmo ii<7)Tg^<i 
£f &It At££t#£ Z. 1 3&*t? § , 6 . Ommol/g JfiHT-C** . »#JiF»tt3&* 

[0 0 5 6] 

iiufe* 0 »; * ^ * (Mw) (±, 3 0, 000-200, 

o o o<Dmmx*$>hz.t-hm£ l<, 50, 000-100, ooo^nt* 
sct^$^t:«fSLK ^1^3 0, 0 0 ojji±^*at, ^m?«^jg5< 

£ , 2 0 0, 0 0 0 JilTT?** <hv#^Jv#«?1475 ? ii5 < 

[0 0 5 7] 

BtflS^ 1 ; -> >«<7)^14*t LT(i, -SO3M, -OSO3M, -PO3 
M 2 > -COOMWL<, -SO3M, -OSO3M (1SU MliTK^T-, 
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i^tlfi, 1X1 0-5-2xl0-4eq/g-C*^:t^tLv> o 1X1 
0-5 e q/ g m±-C&&^ < 5^ifc14*> ? 

JMtf-C&& o 2X 1 0"4 e q/g&T-C&a ^Jv#«?tt^<, ^-tfe 

[0 0 5 8] 

twa<, i^atf)3-i 5it^^;t^t>^iL^ 0 i5H^ 

[0 0 5 9] 

, # 'j -r ;i/ # ut-^, *° <; ^- r- :* - ;k *° * — # r * - h *° V * 

±is*°'j *-)v<nfr^mtt 5oo~2oo ofiswt lv^o ^»^±ie$E 

[0 0 6 0] 
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f^ffl^o, mtifcmimmmn (snr) z&z>zttfx~£z> 0 ttz, mmn 



[0 0 6 l ] 



R 4 

[0 0 6 2] 
[0 0 6 3] 

±ISv*-;H&5m> #V *y)s?ymm*^ 1 0 - 5 0 w t %&tti&Z£tf 
SfiL<> 1 5 - 4 0 w t 1 f, CKf i Li/»o 10wt%I±t 

jS#J?S*14**i« < 5H£14^JMtf -C* > 50wt%JATO4t Tg 

[0 0 6 4] 

5^*5 0 0*ift. SfiL<l±3 0 OWT^^Wiy't- 



[ftll] 



HO-Ri-Z— R 2 -OH 
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[0 0 6 5] 

'J3-;k , ^t^>f;^''jn-^ (NPG) , 1, 4-7?>v*-;K 1 
, 5 -s*>9 y v*-;K l, 6-^*^>v:*-;K 1, 8-*? 
;K l, 9 v:*-;k 2, 2-v**-;u-l, 3-yo/r/-7t-JK 
2 2 1 , S-yn/Oyt-iK 2, 2-y'xf^-l, 

3 -7u/syi/*-)\,m<r)mWWkrv y^OA^t>y'^y-;v (c 

H DM) , n^*HJ-> v*-^ (CHD) , TfcsSHt tf* 7 y - ;W A (H - 
BPA)fOj|gI/'j3-W:iit,©ifl/^t^>f KftSn», 7'nk° 
KftMK tf77x/-^A (BPA) , lf^7xy-^S, kf* 

L v (7) ti^Mtft If* 7 i J - )V A -C* & o 
[0 0 6 6] 

S:H ? tl-2)o IffiCli, TDI ( h 'J l/> vM V y7*- M , MD I ( 
y7x^JM^y^yy7^-H , p - 7 i - V > V 4 V > T * - h , o~ 
7x-l/>yMyy7*-F, m-7i-V>y / f7y7^- h > ^y'Jl/>y 
^Vv7^-h, TK^fL^ v 'J U> v >f 7y7^-h, ^V*D>vM V v T * 

- vmmz lv^o 

[0 0 6 7] ' 

tajxJfffc&if-^K tf-;i/T;i/3-;w, ffi-ffcif— >; -y^, 7?'Jo-Hj^ 
[0 0 6 8] 
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tW-mx-^ho *<n±7%&f£Wmt LT(i> • Bi^k-^itt 

[0 0 6 9] 

>®mii, &&M*tz 10-9 0Ks%^-W^tLTv^.r t^flFS L< 
, 2 0-8 0«*%^W$ft*£i:j& f $<bK*f£L<, 2 5-6 0fi%M$ 

%^t^ntv^;^ ? 4fj l<, 20-7 ofCfi%-g-^r£ft-cv>&c:£:^£«b 

K«P £ L< , 3 0-6 0Sl%#t$*lTV^Ct^#C&J L^o 
[0 0 7 0] 

7*- h 3 *)V£ h 'J ^fo-^7 p DA> 1 ■*;WfcORJS14£l& (tffl, r-'^^v 
n/\*y i t^t^RS^il, ^^r-^^^ix> v-r y>7^- h 3-=e^toif a 

* > v >f y v r * - h o.if i; -7 - ^^tf & d t ^-e § * 0 

[0 0 7 1 ] 

MiJt^iti&^'M y ->r*- Mfc^-Wii, ^fJ4>t: l 0-5 0K*% 
Wll-C^^tLtv^Ct^i L<, S^KflPS L< {±2 0-4 0®S%co 
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[0 0 7 21 

^m^^^r. mnm^m^htL^mmMM^^'i x\t2 o-6 o n 

%hiiZ>m^4 Xti2 0-6 0 nm, ffi L<li2 0-5 0 nm, £<bC*tf£ 
L<li20-45n m<DU^&Mmj^m^htiZ> 0 
[0 0 7 3] 

m^m^n^t lt(^ mz.i£. 2 0-6 0 nmo^fta* 

3Ui2 0-6 0 nmO^S^tt^^^7x7^ h^mm* 
[0 0 7 4] 

-80 m V g > flP * L < fi 5 0 - 7 0 mV g n Y ^SMttM'ft 

§kXli&M\$.£-&fj3iX$>Z> C <h ifi Lv> 0 |g H B H T-^^ Xti 1 2 - 2 5 n m, 
tti L<(il 3-2 2 nm-C&l), L < (i 1 4 - 2 0 nm-C&&o 

ftttft(i2 0 - 6 0 nmf**), «fi L < fi 2 0 - 5 0 nm-?;&*K L 
<(i2 0 - 4 5 nm-ejb&ZttimM-eab&o 3M£1»*t LTli, >f v Y 'j *J 
U^k^tsY e, Fe-Co, Fe-Ni, Co-Ni-F e* f #»f <b*L, Mt£ 

&**o>r ? h u ^A^rMii, Mj^T-cnL-c^ y h g ^jumj-(D)t. y/f 

e t!> ? 0 . 5 2 0 W.^%^mi L < . £ <b UflF S L < Ji, 5-10 

(<rs) ita>rssmt%t)m% t &m { ft±L. ^m^mmm^m^n^^t^x 
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[0 0 7 5] 

*v&h&tsz.h\zz>z>x%hixz>'** *s*.mt§k * t-tzm *mfz - 

t^tiSo ::<Z>**v*gfcfl:8:0@Sfc LTI±, «-FeOOHWL<> 
^(Dnfet LTti, 31— ^iSSrTKKfbT^* 'j-efffPL-CF e (0 H) 2^^1451 
U iOjR»»attwiftfktt^Sri!X:#^-t?«-4feO« -F e OOHtt^i 

-o^ri^^o m—m%.*mm.T)Vfi >j «ltf e c o 3 ^tki4^ 
(Wit) %zzmm-tz>zttfx~£2>o 

[0 0 7 61 

ffiLv^o Ci t^t'l-Sti: Lt(i, iafb-y^K mtij )V 

is <y U , iafb^ ')^, illbx hn>f-)A, iafb * n A % *Hb3E#&^Oi& % fbtJ 
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[0 0 7 7] 

m , mm. * tyA, at^ *r k >j - ^ a ^ommia & £ ^ v> r # a-t & - <t **t 

[0 0 7 81 

«F#Jt*twjSi»«-tli:L-CWtttifefl-i:i-*o ili^^tiii^o^n^oTfird - 
Wlio flSttlfefl-'t'KW:, IfEiTOiC, «-Al 2 0 3 , Cr 2 03 

[0 0 7 9] 

>/svf h^<7)ys:ij 7A7x7^ hRZ/X h U>f-*7A'7x.7>( K Xlf^JKlS 

h*§Sj&*$Stf<b*i& 0 p/tte^MWcA 1 , Si, S, Sc, Ti, 

V, Cr, Cu, Y, Mo. R h, Pd, Ag, Sn, S b, Te, Ba, Ta 
, W, Re, Au, H g , P b , B i , La, Ce, Pr, Nd, P, Co,M 
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ik Z ik Ni, Si, B, Ge, Nb4' tW^^tU^fe^^o -fe 
CliCo-Zn, Co-Ti, Co-Ti-Zr, Co-Ti-ZiK Ni-T 
i-Zn, Nb-Zn-Co, Sb-Zn-Co, N b - Z n^cDjt^^^lja L 

[0 0 8 0] 

H&&t!>*\ j§?8\ 2 0-6 0 nmt*l), 2 0-5 0nmt*4:^f H< 
, 2 0- 3 5 nmt^-5Ii:«:0iLv> o C: C <b f ± . tt$&3h7 

y >f Xtc-T 4.^55*** 0 , «@f± 3 5 n m^m-S^tWi Lv»j&«, 20- 

(±1-15 It^J L < , 1-7 t-hmt Lv> 0 ^ 

* 0 itzfavtittn 5mr-e^>tL{±\ y *>tnz±z>&m*$:i-tm 

[0 0 8 1] 

±ffife^>f Xf£HOBET£&CJ;£Ji:3E®«(±3 0 -2 0 OmVg-C** 
5&7pTEM¥J*«fc *9 5 0 0 fiT- £ 4sffc& U iiJ^-T Z>Z\t ^itm^ £ Z> o 5Wfcf±IE 

[0 0 8 2] 
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tt&Thyx-vj vmm&*x-mfczixztiLWji (He) ij, #cbi5e$*l 

1 1 9 - 2 3 9 k A/m (1 5 0 0-3 0 0 0 Oe) gfttf>l6H3W S 
L^o Jfti&TJ (He) »±»v^7&«S«ftCiau*rflJ-e*«6* s , IBIl^ y KOjtgTj 
t?iWIR$n&o tfaffltfj (He) lifitfF-^MX , ^xSIOMfc 

ft* 7cS!toft&-»M K tfMS#ftft:J:i)Wt-^o ^4M7x5 
b SftiSttJR^Oj&fPffll'fb (as) (4, 3 0 - 8 0 A • 012/ k g h £ <h tf*jg 
^-eab <9 . 4 0- 7 0A-mVkg^^:^ ? &ILw o IKfM 1 ^ fc&tifc'/h 

[0 0 8 3] 

y ij v -f >j y m tfKmm x*>z> 0 mam nmn.it wtiro. i-io%-e* 

il#0. 0 1-2. 0%O|£H^jg(4*tL4o 
[0 0 8 4] 

^77B B H -7^^-f ho«?*tLrn, ©gHb^v^A, afefblfc, $;£«m-r£# 
7 k l £ l > l r ^ B H B t u >k^ xwmmm l & , m& 

■WLTAU7A7x7^ MS B B a t^^H^*7X|S B B B m (2)^'J7A7x 
7* b&l£&«£»ifc*7;l':fr V^+ftU IiJ±J»£E&*L7^ 1 0 0°CW 
±TiftffilJD*ftU ifcfr. gMWU^'J7A7x^ b*it B B B M:£?#£7k 
ttRl&fe, (D^'J 7A7x7^ b £&j£#JR*&i§i£& T^77 'J x-^m U sij£i&t/ 
Srl!fe*L^*£i*L 1 1 OOWtfelU »U^'J7A7x7^ b&i B B B 
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[0 0 8 5] 

< m&m (om&R mxmjj h c > 

i&14H<7>J?<&fi2 0 - 1 5 0nmfM. iglM <7>J?^(i, 
ffil<(±20-100 nm-e*^^ £^^3: L<(£ 20-50 nmX'&Z> 0 
m^m^>m^l 5 0 nmJ^T-C&*Ui\ PW5 0 (/^l^ co^Mtipg) <7>fit£ 
© < -f £ - <h # £ , i^Sf L £ J- 7 - V - h ft Z> tz frft t 

o 

[0 0 8 6] 

^^tc^v^T, itti<7)S^(S)XliIflt|S](7)^ (He) <Dm$. # 

5 9 - 2 3 9 k A/m (2000-3000 Oe) "C&£ ^ d:^ig^-e^)^>o tfc 
fiS^J (He) Wl 5 9kA/m^±^tL(f, &£?&ii|^«f5i§£5iJ&-C § 
&o — */L^ (He) Ofltti, i«v^5i:-^SfailB#tci^SNR^#'bti.-i> 

m<vm^iifaxi$m\Hij\B]<7>Kc<7>±.mm£ 2 3 9 k A/m^-r^^t^ii^-e 

&<5>o ftti^ (He) (Dm±. ftt L < (i 1 7 5 - 2 0 7 k A/m (2 2 0 0- 
2 6 0 0 Oe) <D$EB-C& *K $ ^Cffi L < li 1 8 3 - 1 9 9 k A/m ( 2 3 
0 0- 2 5 0 0 Oe) <D%imx^h 0 
[0 0 8 7] 

[0 0 8 8] 

*S69§Ki5V>-c\ jK14«OR^lfiJ3l(i®rt^l6jJCi5tt4±gBSL?8S^j (He) 
£31311- ^ISW-pli, Wittf, ¥*^MX#2 0 -6 0 nmOft/hi 
M14^*-C^)oT, H^O^fb (ffs) #110-15 5 Am2 /k gT*^ 
aft«8tt»*Ofit«* (He) #1 5 9 k A/m&±^**ftl8te»5fc*|£ffi1-* 
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[0 0 8 9] 

^^CioV^T, Itti ffl $ n ^» * - 7'7 i: L t li , iiffl7 7 
rfAffl^-^K i;7-fflr77^ T-t^-Uyyy y ^fr^tf* CL 
H J t^ 0 itflffiff fi 5 ~ 5 0 OmVg, DBPMili 1 0 - 4 0 0 m 1 
/100g, TOf^tlli 5 ~ 3 0 0 n m, pHI±2-10, 37«fi 0 . 1 ~~ 
1 0 %, * y y^mii 0 . 1-lg/mK »l Lv> 0 JLftciftK:^ WO 9 8 
/3 5 3 4 5 KgBfcOfcri^f £>*i£ 0 
[0 0 9 0] 

[0 0 9 1] 

aft$90%a±^«-7iKt, /3-T;v^^. mty-^m. M^DA, ft 
J: 

[0 0 9 2] 

^S&HJ! K v> x mmn it > it^H^fk^tiX JixSt * ^ if i> *> £ if-. 
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, 0. 0 1-2 M mT*<hZZttimtL<, #US^Mf1* (SNR) *i^i6 
<&m JCJS ttST-SwII* & III £ a^-^^-it, * & v > fi^wTOJt & 
[0 0 9 3] 

fiffjg$ij<7)? y 7'^Jtfi> 0. 3-2g/mU t*$li0. 1-5%. pH(i 

S|U::fc£*rl-*fc<W WJ8tt**«< L^o JWMSKti, WO 9 8/3 5 

3 4 5 Hie«<0 ^> O^tf £>*u ^>f ^> KSrIWIiefcOri: <ffiv>& £ 

[0 0 9 4] 

*IIWtw^v>r«8lMu*ira-e§*-eoffeo^in3Wfc Ltii, flrt$&*, ?i 
££K^#flit^#flrtT-*&7H9JJe1-& d t — ^Wtt^T^ 

awatt3&*^ii tcigtJi l 7t «ss -e^s -r * o t? * ^ , ^® ha ru-su 

'rtLX< &rf>*\ -e-o^fi 1 atJS»±«f^#J 4: flit 1 1 iotft^ 
o 4: flit#Jfcoffl»tt**J*v^ #li«ffiSJK**/h$ < > ttm&<Dte^t£ 
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[0 0 9 5] 

^^lKLTv^T^>^i^^^) h^ft2-l 2W-i, :31k Hfffi, Mu S 

*yy (T^-n* "stemMWi 1 ~ 4 IB) > tyTW^T^a + ^'Jyn* 
+h> (T;U*;W±£UfH&l ~ 51®, T;Un^v(i^«l ~ 4fi) > 7ii^ 
'Jyo^v, 7DD7Miwf'J i/u**yy (Tfr*)\slt%tm%tl - 510) & 

[0 0 9 6] 

-e-wflfeofgrtsijt Lx&tm&i 2-2 2<7)-fiffi, -fffi, Hfflfi, mm. am a 

mi 2 ~2 2<7)T;U3^rvT;Un-;P PFg&fD*§£-£^A,-C-&, i^RLtv^ 
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7*. I'jynfl/y^WJtl/?^, jl^u>^*!J tfi)sc?-u 
[0 0 9 7] 

JMfclftK^ Bj£ffc^ (80 tt<7> TPPAJ %t\ at7fJV«S, "7^ 
[0 0 9 8] 

WL(, *#MKIiW0 9 8/3 5 3 4 5 Kf£fc<7) O^tf ib*i& 0 £ft 
[0 0 9 9] 

) »c#«BjcsB*$nfv^ 0 z.tib<DMm\. tfw&jkmmmi'Lt 1 o o% 
k«j i l < (i 1 0 %^m-Bo 

ffiWj&x-ZT-frt LTWO 98/35345 KfBflcOJ: o Ct/x 
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[0 10 0] 
[0101] 

m<D®.m t l r^t4^* £ £ te$mn.&3z i o o n*t u o . 1-501 

L < li 2 - 2 5 Kl^Iit'^?tL<i»o 
[0 10 2] 

t t mm izxz mmxmxmmir & »£\ $Hfcie-cifcani- £ »£\ 
xmnrnzm^Ltzfe. mmtzitm^m^x\ mm^-uttz^u^m^ 

o 

[0 10 3] 

%%> Q MTKimtemK^xmrntzmm-fZo 
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(i^m^J (He) 7& f 8kA/m (10 0 Oe) VXT~X?hh Z 1 %7ji L, SFiL<(± 
10 10 4] 

^«^KJta, ^JKSEKia, #*3fbaK &jR*tfl^ ^jim^ ^<o*s«K<t 

a-r;u<^, /S — T ^ ^ > y-Tfrkl-. a-r^^i-, mt'r^m, Mik 

flat*, k mtf-*y. ~Mimm, mt-*r**s 

ift^nf>, mitv^^-^A, aft***, BRifciE», j&tt*^ 
> a , mm *^->^a, s£g?/N* a , r «sf -xt y ta t^m^x i±m.& 

[0 10 5] 

±flfiOg^14iE^^oTOfiT-@{i 5-2 0 0 nmT-ab* Ztom* Lv> 0 

tUt&Zt i>X&2> 0 t •) fcltff i Lv^li^tti»*0^ef gii 1 0 
-2 0 0 nm-C&&o «ttiit**W#Iiffctt^^H^li, ¥ 

0 nm&TV&ZZt&lfti L < , tttt^RfMbto-C***^!!, 
¥^Siftllrt ? 3 0 0 nmi^m^It^i L< , 2 0 0 nm&TX&ZZt 
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[0 10 6] 

9 y -f^m*. 0. 0 5-2 g/m K ffiKliO. 2 - 1 . 5g/ 

mltMo *«Stt*R«J»*<7>^*sj£(iji1jr % 0 . 1-5 fcfS L < (i 0 

. 2-311%, $f>H«F4L<liO. 3-1. 5fi%t*^o »I» 
*<7)pH(iii#, 2-1 It?*** 1 , pHli5. 5 - 1 OOW^tcftf i Lv> 0 
#NSttftl«»*OJt^M»*iii1lf , 1-10 0 raV gt^l), 5-80 m V g 
L<. 10-7 0m2/gt^4Ct^P>C|[fi Lv> 0 m% 
t44E»*<7)|S H B H T-^^X(i, 0. 0 0 4-l//m-Cife&CtWiL<, 0. 
04-0. 1 /umX$>Z>Zttf2blztftZ Lv\> DBP (v7f^7^1/-f) 
Srfflv»^%r**(iiiH?, 5-1 00ml/l 00gt'$)»), 1 0 - 8 0 m 1 / 1 

0 0 gXfr&Zttmt L<, 2 0-6 0ml/100 gt^aci:^$c>(:tf 

4-10 Xhh - £ «l L^ 0 S A (XtT'J >&) 

t±, l-20//mo l/m2t*i), 2 - 1 5 /u m o 1 /m2, £ t rt ? <fc 

#?£L<> 3-8/imo l/ m 2t^l.Ct^$^(:ffJ Lv\> P Hli, 3-6 
(DmiZ&ZZt if! Lv^ 0 
[0 10 7] 

CLti<bO^«Ste*S«^*^W^Ji, glfelCi <9 A 1 2 0 3 , Si0 2 . T 

1 0 2 x Zr0 2 , Sn0 2 , Sb 2 0 3 , Z n Y 2 0 3 7$ ? #£-f £ £ t AHfrt L 

#K5HBEl£HfiP£ LV>C9(2A 1 2 0 3 , S i 0 2 > T i 0 2 > Zr 0 2 "C*-2>^ 
, £ <btcfc?£ Lv^OJiA 1 2 0 3 . S i 0 2 > Zr0 2 -C£>& 0 Ctubt'ia^'g-*)-* 

mtl# 2004-3035060 
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WO 98/35345 KfBfcGO & <W#Utf: £ *i& 0 
[0 10 8] 

7? D yT-^^Bft^f <bft£ 0 itz, *° 'J ^ U 7 * 

7 •yffcx^u^ttnifcttffl-r&.r t^-eia, -e-^«^(±#raiiS6 2 - 1 8 5 6 

4-f-&$L #^BS6 0 - 2 5 5 8 2 7 -^&fRKffi£ *ITV>£ «t ^ & <7)7& ? 1£ffiT" 
[0 10 9] 

iltti^lS^J, fflrlHFk $H**h i£»h igflk #ifc:fr&> £-«-e-*Hlfc 
[0 110] 

amt l < , ^^®F«3#^r(6jn^ u i o o °c 3 o frx-<ommm*. 3 % 

wm^.:H^L<, 1. 5%m*5:t^$?)^i^ 0 8 0°c 

3 0 fl-co«t]Dus^i±, 1 %\xrxhz> ztfimzL<, 0 . 5 %&t-c£>& - 
t a*s ib iziftt $ e hhuie5:#^<7) 1 0 0 °c 3 0 frx^mwmmRv 1 8 0 

*° 'J * ;w 7 * **'J77^ F\ # »; ^ > 7- ;i/ & if o&fti w 7 ;i/ a 
^ftffltli, ^>jxfU>t7^-K * 0, ;7< K«rifO*a&ft^fl:*ffl 

fi^^ti^^t^t^ #U;L(i\ fSf 3 - 2 2 4 1 2 7^*RU^$^«&«t 
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[0 111] 

L < (i, 3c£Hfc£ LtWYK0ttlHD-2 0 0 0 M£ffi^T$ij5£ Lt^ 
-L«¥^tffiffl$ R a (i4 . 0 nmJ£JLT\ $F£ L< 1*2. Onm^T^i©^ 

0. 5 ^ m^ffl^^v^v^ t^ffi L^ 0 £fcMi«>Jfi$fl£Rl± 

^£*i£&0-e£&o ^*L«b07-f9-i: LT(i— Wit LtliCa, Si. T i 

ft*iiJ£Rmax(i 1 //mJ^T\ + Rz(i 0 . 5 ^ mJAT, 4»'C,MBlljS3 

Rpf±0. 5j«mttT> "P'kffi^SRvtiO. 5 M m^T\ ^-MSIf^Srti 
10-90%, A afi 5-3 0 0 // m «^ Lw c ^M<7)m}«i&#14 

hn-K-|i^t-*l), 0. 0 1 - 1 ,« m<7>;*;# £<0&<7)#* £ 0 . 1mm 
2^ 19 0 - 2 0 0 OiWiitn/' h n -)VfZ> £ t &X*& 2> 0 
[0 112] 

*%W^m\<*btLZ>3CWfe<r>F - 5mi. 4 9-4 9 0MPa (5-5 0kg 
/mm 2 ) X*$>2>Zt itHfrt Lv> 0 ifcKr3ftj£f±, 49-980 MP a (5-10 
0 k g/mm2) CI fcri**? £ Lv> 0 £fc5M£5£*i, 980-1960 0M 

Pa (100-2000k g/mm2) -C£>£ - <h tmt Lv> 0 l&feWM&Wi 
10-4-1 10-5-1 O-e/tt^^^tWS Lv> 0 M«i 

SS^ifcti 1 0-VRH%^rai, 4fiL<lil0-5/RH%Wm-& o - 

[0 113] 

mSE#2 004-3035060 
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[0 114] 

0 nm«^*-*>7 7 y ? t 2 3 0-3 0 0 nmOffifiT" 

-■7°^7icii»*fijfflL. mft<vm^zmmLx^2>i><Dtf&<<h2>tz#>, z.<o 

«#»[Ofii«ffctC^"t-5 0 -77> ^m^m s 2 3 0- 3 0 0 nmO«fi^« 
[0 115] 

(i, WO 9 8X3 5 3 4 5 KfefcO & d <hrt ? -C£ & c 

1 0 - 2 0 n mOfifc^T-^t* - **>7*7 i 2 3 0-3 0 0 n mOffifii^TJ 

-sK^r? y ?<7)&Gitm (KSJfc) (i, : l&^= 98:2-75:250 

L<, 95:5-85:1 5 <nmmz$>z> z. ttfZ h \zft 
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<D£m) (D&mmii, i o ommmzntx. as 3 o-8 osm^oie 

H-C* <9 > #f i L < fi> 4 5-65 jf*SROi£B-Cab& 0 
[0 1 161 

citanfri Lv\> -t-x*MJt3-4. 5 0$m«^*<b^-*?l! 

Jl 5 - 9 WSf ^tfflt<& I -t-*^S^3-4. 5 

zttfx^&o Lfri>z <vmm <vm $ -e i* , # k *° - ^ ^ *i & z. t i> 
ifcz<Dmm&*<D¥mt?''&i±, 3 0-5 0 nm^mm^^^zt^m 

»^v^A, Scl6'* , ;*A, ^»7^y-)A, ^3Ei& 

WtLt 10-14 0K»^O|gH(c*^d<i;^i L<> 35-10 0 SCigfc 
[0 117] 

Sitft $ jfeff itxiwft ±1- & o «i *i <b <t)$e$m&* * * - sk > r 9 * * * m e 
wnMmffi^w-tejm^m* 8 o - 2 5 0 n m^niciiit^i l < , 

10 0-210 nm^fEHC^^C £4*$<btc£?£ L^ Q 
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JkXm.it? (Cr 2 0 3 ) £W&-<!:75 ? T*£&o C*i<b<7>*fr*(i. 

•y? 1 0 0SCfig&C*tL Tii^ , 3 - 3 0 R*SBT & 0 , 3 ~ 2 0 MSB"?** 
[0 118] 

[0 119] 

-CiiHT l - 5 R*»o|£H-C«Sip $ *i* o 
[0 12 0] 

M-y h0O8r#»k Hrt*>k 55-ffc#k i£MK i##k 
> »U ii5s»k ^^JOv^nfi. ««UML-Cli«Stt*U«li-&^tt#**a[ 
[0121] 
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[0 12 2] 

*5kW(om.mmMfo<r>mfrmmii. immcmwmi?;. 2 - 1 0 0 M m-c 

3. 0-6. 5^m (£?£L<{i, 3. 0-6. O^m, ^ibCffiK 
ti^ 4. 0-5. 5/um) <D^M<^W^^> & <7>7^£ffi £ ti& 0 
[0 12 31 

T?£/f <7>I?<^12> 0. 1-1. 0 ix m, flf£ L < tiO. 3-0. 8^mt?^^ 
o ^ r?- hJf£I2lt&ii-£\ ? 3- hJf<7)J?<^li, 0. 2-1. 

0//m % ftfi L< i±0. 3-0. y^mtr^^o 
[0 12 4] 

Lfctio*) . m.\&M<nmfr* 2 0- 1 5 0 nmi:U 20-100 nmOilt 
n:^fH{, 2 0 - 5 0 n mOlEi i: C i?!^ J ttz 

, M14/i<7))?<^(±, mUtl. 0-3. 0^mt?*l9, 1. 0-2. 5jumX& 

s:Wf!L(, i. o-i. s^m-e^^rt^^^cffiLv^ 

[0125] 

ti>x<, mz-tf* tt&fofrh&^mnm&mnW'fr* o . o 1 - o . 1 M 

m, ifiKliO. 0 1-0. 0 5 ^ mt Lt, £#fM^&</M»J?>i&1£Ji<?>J? 

<&£o. 05-0. i 5 jum^-ra^iiT^-ei&o mtt^^#®-e^r-r^ 
±mtfzx^ izm&m<om**i 20-150 nmtn 0 

[0 12 6] 

mm 

(Duma, zn?fr2WLmv±±.\z%\\nx^x i>frtfrtz^ 0 *&m<w&%&&m 
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Lxmu LTi>frit>%\,*o m x. f£\ * w * > * rl^xfl, SHfcig, 

[0 12 7] 

&&m<D 3 0 %W±^l L^) li, 1 0 0 MSBUJt LI 5-500 

1 0 6 3 3 iUfflf 1 - 7 9 2 7 4^«HfB*$*trv»* 0 fig 

ft/f ffl tflNSBte* ffl * $ -£ 4 K it , XT 7 * fcf - X * ffl v z t 

[0 12 8] 

> miip?ii:iii*$ftTUv», L<(i*«ai4«so ! iatt»3&*, * 

L T «1£Ji £?I?J& L, «1£ if _t K SatSttJR* £ fif -frSiJ * ^ trig 

(wet on dry^S) t*i^Mtl.ii:T^I)o 
[0 12 9] 
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[0 13 0] 

(1) ^14M^^-e--^^fflv^na^7^T^, n-;i/^, fv~ 
Y^M, *-9 7s FiKya >^^fi^tCj: 0 , JfTi^ifl, Tl^^x 
y h 1«<7) -? *> 1 - 4 6 1 8 6 -^$m¥P*P3 6 0-2 3 8 1 7 9^ 

fg, ti¥2 - 2 6 5 6 7 2 -S^iSHP^Tj^ tiTv^^ffttEM^ * * Ml-- 

( 2 ) JRMiflBS 6 3 - 8 8 0 8 0 2 - 1 7 9 7 1 ^&«, ^¥ 2 

- 2 6 5 6 7 2-^-^HP^^^tLTv^J:^^^iRiiwtX'; h 

(3) mW^2 - 1 7 4 9 6 5#^f|zH^^^tt-CV^/sy ^Ty7°n-;w## 

[0131] 

fcifc, ^f^BS6 2 - 9 5 1 7 4^>fR^# 1 - 2 3 6 9 6 8#^tC^^^ 

hv^ 0 zh\z^ mftmmkm^^xit, ti¥3-8 4 7 i-^-i>fR^r^^^ 

[0 13 2] 

u j 4 k r-x^^f * enin-r & & t&za <o?> y& bei^^s £ ffl v > & .r t am t 

t9^-fv^ 5 \ ®[*!2^:7t7 >9'^ t~tZ>Zt i> nSitXfrho itz&mtt&fi&6% 
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[0 13 3] 

W»-C ^J:^:n:^fa<, ?£*f?ilJ£te 2 0- 1 0 0 0 m/5K 

, L< (i5 CCJiU:, ?f>i:«fi L< (i 1 0 0 0 C^±-C&& 0 ^JE^iiftf* 
L < (± 1 9 6 k N/m (2 0 0 kg/cm) L< ti2 9 4 kN 

/m (3 0 0 kg/ cm) m_tl:£>£o 
[0 13 41 

r-V X^^«^fBiiliS^i#^, ^ff^b(i2^7C^>^A<7)^, 0. 
5 5-0. 6 7t**^ 0. 5 8-0. 6 4 -e&£ C tmit Lv> 0 3& 
7C7 >?"Aco:fe§£\ ^JfctiO. 4 5 - 0. 5 5t"i^Ii:^iLv>o ilSfi 
fo]coJ§£\ ^JttiSit^ft^ii'tO. 6 i^_h-e^> «9 . 0. 7 &±-CfrZ> Z ttf 
#£Lv^ 0 R«^IE£tTo£J#£-fi, iitO. 7&±X$>*), 0. 8& 

E^ft^Br&U^E^ftOHcfiMTOft^O. 1-0. 5 ^1*1 1 CI ttf 
»Hv^o -r-rTO^Ifili^O^, m^itiiO. 7 iflL<(±0. 
8J^±^*^)o 

[0 13 5] 

*^O^fS£t^#W^;/ KiCJt-f &JtiS#tfcli, ?mJt- 1 0-4 0°C, ?S 

jto-9 5%ot&Btc;fc^T, i§#o. 5mr-e^i9, 0. 3J^T-r^^>^<h^ 

Ut Lv^ 0 ^MS^SfcLti, ^14® 1 04- l 0l2n/s q-C&&>! <h7W2 L 

tbtiE#2 004-3035060 
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< , ^mii(±- 500V-+500 Vt^^It^i Lv^ 0 M&m<D0. 5% 
WT'^ifitt^ti, ®[*l^-^fp]-e 9 8 0- 1 9 6 0 0MPa (100-2000 
k g/mm2) -e^^C i: tffti L < , i«$j|Jg(i> 98-686 MP a (10 
-70k g/mm2) t-^:tifi Lv> 0 ^ffi«^?f ^(i, Ml*l# 
^•fSj-C 9 80-14700MPa (100-1500k g/mm 2 ) <h 

L^ 0 &9#tm, 0 . 5 %WT-C£)& C i: # J L < > 10 0 "CWT^ 
^>ib^a^Jt-C<7)^i|X^(i N 1 %&TX&Z>Z. ttmt L < , 0. 5 96WT-C 
^^dii^i (9 0S L<. 0. l%mTT&£^<h^£ib^3: 
[0 13 6] 

m®.m<7)jf7Mmuji£ (i i oHz^iij^L^iiia^fttiij^^i^tt^ 

(DM**) it, 8 0-12 or-C&frK MMO'entiMttlitc^flB^-effl 
v^tt^^';^W^>#Ji&^^-tf|$^J^^fflL^^«i. 8 0-12 
*K ^fflL&^lf^fi, 7 0-9 Ot^i; t Lv^o 1 

X 1 05- 8 X 1 08p aWlil^^^t^i L< , Jl^iE^fiO. 2 J^Tt 

l^o ^14^^(3^-Sti^^^S(i, 1 0 0 m g /m^\-fX*hZ> 
i" & §Wt4/f , t i> 3 0 #I%WTt*5 liWK, 2 

[0 13 7] 

^!&H^O^t4^^^tt^.^'i:>M¥^Mffl$ RaS^'l 0.£TOffl£RzCi, 
n^5-5 0nm-C^^;i^il^ o ifc, ^t4«Oft^^ ^ R max (i 0 
. 5^mWT, <P<L/MULlilI£R p (± 0 . 3 fx mJ^T\ pp-I>M£h££ Rv(i 0 . 3 
^ m^T\ ^MMfi^ S r(2 2 0 - 8 0 %, TO&ft A a(i 5 - 3 0 0 /u m *««f 
* Lv> 0 MUfOMO^Ikti, 10-20 nm<0^£ $«^*100/<m 
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2*^«) 5- 1 0 0 01ffl<Z>fEBT-**C:i:7W£ Lv^ D ^n^(i£t##:<7)-7 >r 9 

o - fl^Mff£#t& cnvhn-^t^it ^-e £ & 0 # - ;Wi ± 3 

mm&fttir&ZtmiiL^o *3&W <r>m.%%Z$m%W it , S fi<J ICS D 

ttiOSitt$«:»ttl «fc 0 IB: < LXm%mmW<D^ v V^<D^ t) £ X < irh * 
[0 13 8] 

ffi{±£<, GMRA7 F^TMRA7 K&fl§v»£ £ £ & T § tE»Kffiv»&^ 

[0 13 9] 
[HWO] 

[0 14 0] 

mmm 1 ) 

[0141] 
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t-V: 46/ 



(He) : l89.'6kA/m (2 4 0 0 Oe) 
BETJ£U«fc*Jt3cl5!* : 7 5mVg 
ISfiT-'M X : l 3 n m ( l 3 0 A) 

&ftH&ffc* (as) : l 2 0 A • m 2 / kg (I20emu/g) 
fi^-rX (WftttS) I 4 5 nm 

tMfcJfc : 5 . 5 

Fe/Co=l 00/30 

iffifeil : a 1 2O3, Y2O3 

(-so 3 Nai) ^rffiffctr-^**^ 1 0 315 

H2f:-tf^>5!i MR - 1 1 0 

(-S0 3 NaI) MN-7-/t-^| 1 0 315 

#1; ? >Bffl& 

[Tg 160r -SO 3 Na$^i:6X10-5eq/g] 
a-7JKt (tft-fXiO.l/zm) 531$ 
ij—tfy?*?? * (S^'fX: 0.08^m) 0. 5315 

h > 9 0^5 

n^^f-^y y 3 0^15 

h 6 0315 

[0 14 2] 

3N&t£^* aFe2 03 avH h 8 0315 

BET^tC«t*Jt^M«: 1 1 OmVg 
. S^'fX (TO^fllft) : 0. 1 5^m 

p H : 9 . 3 

* ? 7°WJ£ : 0. 9 8 g/m 1 

mmwmm : a i 2O3, s i 02 
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I 1 6 n m (16m/,) 
DBPMi : 80ml/100g 
p H I 8. 0 

B E TftC <fc &Jt^Mfi : 2 5 0 m2/ g 
«H5^: 1. 5% 

fet£S (-S0 3 Nai, -x^vS) 1 2U 

^^t^-^mm [mr- io 4, B^*f*>m] 

t-S0 3 NaI) tt^vyt-i^ 1 OSR 

*° »; * v * >^tJ3i 

[Tg 160t -S0 3 NaSMi: 6X10"5eq/g] 

^fjl/xfj^^ 100^ 

->^n^+hy> 5 0 SiS 

h 5 OgR 
[0 14 3] 

±e«te* , mmm * fm-r & * % ti^ti* - -fy =. - r-ctsm l tz 

*r h >4 OgP^^n^T. 1 ^m<7)WLg^ft^7^^-^ffl^tIlL, 
[0 14 4] 

MST*^ - >7?v? ffiji 1 0 0 SIS 

[77-^/77^ TOliT-^^ X : 1 7 n m] 
mttlK ii - # y f 7 v ? ffilfc 3 0 g|5 

[77-^7r;7, WliT-^^X: 1 0 0 nm] 

a-T)U^i- 5 SB 

: l o o nm, *-*mm : 9] 
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- hu-t^a-^ii 1 4 OSK 

*yu?>wm i 5g|$ 

sjfjx^f^ll 5 SB 

^^-)UJL^-)V^r h > 1 2 0 0SU 

nmy^-fr 300^ 

6 0 0U 

[0 14 5] 



>It (1*) ||3n*- M) 4 0gB<h ^fiVxf;H h y l 0 0 0g|$£y»L 
[0 14 6] 

J¥£# s 0. 5 ,umtc&& J: -9 [:3^;M-?:|wT, *''J U "7 * h 
(PEN) 0?£ I 6^m, K£ (MD) ^f6]<7)^>^8 OOkg/m 

1112, ipg (TD) ■fi\ft<D\y>fm7 5 0 k g/mm2, i14iMlOcfl^¥^ 
WRa (*»;ht7f: 0. 25mm), 2 nm) ii:i*Lfc^ 4£ft 
M^M^Mmffil 7 5 k V, lf-AmilL5mAT'TO«a*^5Mr a 
d & & «£ ^ tcm^F#|S: psjt LT1 •) * fc^JK Lfco 
[0 14 7] 
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[it I 2] 



:B1 — (A1 )n— X1 — (A1 ' )n' — B1 ' 



5C-2:B2-(A2)m-X2-(A2')m* -B2' 



X1 liT»«kySlf *U>. 



<+03 fhOQ-B <V> 



X2l*TP«tUStf*l*o 



■K>K>f 




A1.A2: — CH 2 CH 2 0- — CHCH 2 0- A1',A2': — OCH 2 CH 2 - OCH 2 CH- 



[0 14 8] 

0. 3T (3 0 0 0#**) «IS^oCoI5i:0. 
1 5T (1 5 0 0*^X) ©WS^ovu;^ KSBtf fcffiwTElfij&S* 

[0 14 9] 
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Mj&ztiz 7&<7)jji«>y-*&mm. (SS9 or, i§u±3 ook g / c m, igjg 

3 0 0m/^) HilLT^7 f^ya^kg/mtl 

lL/:iW^^ gl®*&£R a(iO. 0 0 5/(m (*7ft7f0. 25 mm 
) -e££ 0 Wttn-^^^ffaWllfit:^ (2-t^V < /')» finite 

m v r < y t ^ # * v \ t & m £ e m 2 ■& tz i> <d -c & %> 0 

>k\^-cmv-fr* 1 /2 4 'J y h L£?£, 0. 3T (3 0 0 0 G) 

[0 15 0] 

(HJfe^lJ 2 ) 

n«o 1 <Dm%T-'?<n¥zm^ii^T, mnm, Mi4T^*^Tg^i 05 

(HMf !l 3 ) 
4 ) 

t± h& k l r k (j3£ m^: r- - •/ £ fNS L o 

[0151] 

5 ) 

[0152] 

fct?&2j (He) 118 9. 6 k A/m (2 4 0 0 Oe) 
BETfetc«t4Jt^lB» : 7 0m2/g 
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^-v: 51/ 



sh^mx : i 3 o A 

mmmitm Us) : 1 2 0 A • m 2 / kg (120emu/g) 
*ii^>TX (^ft^ft) : 6 0 nm 

$mst : 6 

Fe/Co=l 0 0/3 0 

wtm&mm a i 2O3, Y2O3 

[0153] 

mmm 6 ) 

mMM l «^x-7 0 <7)^M^^^T. iilt14/il?^£ 1 4 5 nmt:flL^ 
[0 15 4] 

(itmv 1 ) 

[0 15 5] 

(-S0 3 Nai) ^'ii^f^^'J ? >#flg 
|>^>if-;i^-<j rr-;i/X^7°n7^ h t-VMD 1 = 0. 9/ 

2. 6/1 (fi»Jt) 

-S0 3 NaIMI: ixio-Wg] 1] 
[0 15 6] 

(itmm 2 ) 

mmm 1 *f-7"«i3^t, sme, #M&ttTJi*^ T g ^2o 
(itmm 3 ) 

[0 15 7] 
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-^-v: 52/ 



(Jtttffil 4 ) 

[0 15 8] 

(He) : 1 8 9 . 6 k A/m (2 4 0 0 Oe) 
B E-m^i&JtOTW : 6 5mVg 
l&.HT-^X : 1 3 0 A 

IfrMlt* U s) ! 1 2 5A-mVk g (1 2 5 emu/g) 
ifift^fX (Wftttft) : 1 0 0 nm 
m-kit 16.5 
Fe/C o=l 00/30 
ilfeil A 1 2 0 3 , Y 2 0 3 
[0 15 9] 

(itmm 5 ) 
(itmm 6 ) 

[0 16 0] 

mmmmirmmm^Kzmz l > * o^k^ «b 3i^i4^*oM«i# t suss t 
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WYKOttHTOPO 3 D£ffl^T, $HfcH®£M I RAU^2 5 0 nm 
X 2 5 0 nm<OlS©R a ZW\mLtz 0 M^&WW^ 6 5 0 n mTERMMlEx R 
ffittlE £ tnx. X ^ & o X M\^.ir Z> IMfftfe^Mffl. £ tfX$> & 0 

[01611 
<7^tWA14> 

401080 %8St**-C\ *Ht£/i® £ D L T 4 K? A 7tmm$L^ y Kfc*t L 2 7? 

®mn.mmmtfzfe, ^y h-iztfrn-tzfttMomi 5 &mxmmLtz 0 

It 2 0m, tHtt^vh >iil 0 0 g r, Mft Mfglt 3 m/ s e cf$)^ 0 
[0 16 2] 

4,5 : y?5tLrf£>Z>l) t -T--7t<DffiMWl<ZX^X\s*%:^^ 
3.5 : ^y K^n^^--7°}fftf|®HAo-Cv^ 

1 * : ^y K^> y y^^tL-ea^tiTv^ 
[0 16 31 
<PW5 0Mt£?j&> 

- o <t) i; - ;u rn x -7- - -/it mn z *t z> m a <DMft& *®.&±lx, ^nct- 

ISSl^ y KK«± h 9 7 ^ifS 2 5 ft mt^t y ^ipg 0 . 3 ^ m, y KKtt 

h ? y ?m 1 2 ft mty-^ KWffi^IL^MR-tn-*jfo/:SAL^^ 
^v-yA 7 K£f£ffl Ltv^o 1 5 0 k f c i T~ftigfe§iS&lL£f£;£ U 1 
0 0 k h z(OffiM^f£iiS4Lt, Iit(7)PW5 0 (Sti«0#fiMB) SrSO 

^TiSJSfi 2 . 5 5 m/ sec T^f o £ G 
[0 16 41 
<SNRO«05c^> 
(Ilf-T'OSNR) 
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DLT7 0 0 0 K7^7^d:j|Lfc^<7)(:, Um^y K (MIG, ^v/O 
. 15/zm, 1. 8T) <!:, f?£^y KfflMR^y K (MMB r • t I 0. 0 3 
5T • M m) t ZWOttHtZo Ztib<D^v Kfig^y VX'fr&o 

s n r nou>T(i, mmm-m iooicfci -vomsatit) t y ^ x >; 

[0 16 5] 
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